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1 

h;K^^7 7 ^ -(topography)«r*L, WSS^EJBm©|tfia 

»:®^®#a(feature)*»€)?Et*St*:3gl Cg2tt©IS* 

fe^HIKcDflfBm 1 cD^HifrcD^Klt e-nsit*^ 1 

fC:l5«®^*ffit/#tii*'N y K, 



(2) iftM20 0 1 -2 9 1 265 

2 

[it*« 1 0 ] ffiiesissii*^ T -< A-cJbi)it«]S 

1 »rfa«®||*tiiL/«tJi*'s-y Ko 

C»*JS1 1] filII5#K«Stt> SffBJ«cTab5*igja 

'^•y Ko 

[it*«l2] StliB^8^SS«. (Jtf^SJiH 
®, 7-b y h &#-r*'«^<*:«liS$:*L, 

K. 

1 2CiS«cr)St*a5L/#tii*'N<y K, 

nT^^*if*:®l {rg5®C5K*tt; L/Stii^-^-y K. 
20 [it*^15] Sj|5TM'-^ + -t4, ;^ 'J -y htttij^ 
fi)^^nTV^^.|&*:iS UiiB«©K*Ui U/SSii^-^-y 
Ko 

[lt*^16] iIia^JiKcDfIiEm2 0^tStrHS$ 

«3SUwE«©gfg*aiL/sta*'s.y K. 

ii*-^-y K. 

m t/«t3i*'N y KCDE^J^^i:■e^)oT. 

at/»2©s®©'>/j:< t t,-:^c!)±cia:ctp>n3t^ffi 

tbtn^M h ^{^^7 y -r — (topography)?:^ t, wisi^M 
so nfcK*aiL/Stii*'^y K®E?lJfto 



3 

SIUTiBBSi^TV^%, 9trl2«©jEa»r«E?iJ 

<^)^*ffi L»ft5rff -5 irfB^^iSKjs^ e>5i^f/^;•r 
f^ii)5fj*3n-5. it*^2 0(rie«ffliE?iirs?ij$nfc^ 

a»® ^B#Sc (feature) A» 5) 1 9 t::ia«® 

e), i|i^j^®5smgi5, m> ^®(rib), i5i'6c!)< 

1 9C!eiR®iE«itrS?tlsnfcSS*ffiL/St)i*'^-v 
fIiE^JRW®«Iia^ 1 ffl^ffi±SUfWI5S 2 

^1 9»wie«!l®iE«i{rS?iJSnfcSE*aiL/«tji*'^ 
snTV^;5lg^^l 9ciE«©lE«i»::S?"J$nfcSg*ffi 



(3) <I#M 2 0 0 1 - 2 9 1 2 6 5 

4 

«^j5gSnTV>5IS*«l 9»w8B«®]E«fr65lJSHfcS? 

^®M®iJlE» 2 ® ^® »ria^ 3 nfc3t^«J »r ig W /j: 
-M- • U-f A'%$P>t:*-r%|S:*^l 9CIE«©iEfll 

3 2 iS« ® iE«t C S?IJ S n ;t K * ai L t ii * -y 
K®E?iJ«c. 

■5»*:^l 9»ria«©E?i«rfiE?J$HfclS*ffiL/St 
K©E?IJ#:o 

9ciB«©iEaicsE?iJsnfcK*ttst/stia* 

K©E?!l*o » 
it :*]S3 5 t3ie«®iE«iCSE?lJ$nfcSK*te L/Stii 

[is*jS3 7] iuiEa3a:®#8^?s®^n^ntt, 

!i]S®±^rS:^•)■e)J^rv^^,, |»*3®3 5 niE«®iEii»r 

[il^S3 8] friB^sft^it®BtrE'<-xi*iE:^?^ 
•e*>'3, Bijia«sifri±4-:>©7 7-b-y h%*-r«.is*^ 

3 7CiB«®iE«iH»?IJ$n3tK*mL/'Stii*'^y 

frfBafciiii:f[iB^ist8tiK#®Hica:we>n, mionm 

i:^2®^®?r*1-5&SK=&*-r*7'7XtVJifflx 
BJiS^ 1 ©^®(ifIIE5tjSlriSl*'oTEesnT*3'9 85 

15^ 2 ©^®tt«ris^tietii«ftK (Pi*' o TEia * HT 

50 »2 0^®®'>/j:< l:^®±C^lt5.nfc^^K)'i: 



5 

^ffih/-K^'7 7 (topography) %*L, liJiBifeSiK® 

[i&*:^4n fri5^aittu-¥*»e.'&:2>is«3B4o 

[St*3a42] fIf5W--9'l4, 9', 

^^mi^u-v. mmi^m^m^ytu—*f (vcse 

L ; vertical cavity surface-emitting laser) , 
t®-e*>'5it*«4 1 »rfE«®SE*mL/»tji*'Ny 

(DBR -.distributed Bragg reflector) fcltf 

^■^ts^m.i^m^mm^U-*!' (VC S el ; vertical 
cavity surface-emitting laser) ^=ft'i"2>lt^^4 1 

K. 

[»*:S463 BiriE*=i ui'^'ti, jamif*- F-cM 
iE^«r»«)*»*]14 5 »ri2«®Sg*m L/Stii*'^ 

[|»*:^47] Bui5*3 UiS'^'ti, JSmn^*- K-c«r 
fE?t=&m«)^lt:*3g4 5 i::l2«®K*ffi L/«t ji*'^ 

igt, fJfE3feiii:I^C®ffl!)trgee$nTV>i,^:^«4 5 

cie«®SE*ai Ko 

[it*:^49] mmyt^ i' it. mBytmmmmz 

ML. f)f5*«ii:*i«K5i*W{iffigsnTOii9*«[4 

»»:®iSSi|#Sir(feature)*^ 5^*3^4 0 frlE«® 

St^^m t/Stii*-^-y Fo 
[it*:^5 1] miE^®!|*S[li, /h 2 < (f*(dimpl 

e), ^mmomth^. m. 5i^(rib), l^'i:^®<^^^fc* 
3g, Rof|^'ij®f§)etfc3S!!i-e.^i5»*»e.s»?sn'5, 



(4) <RpB8 2 0 0 1 - 2 9 1 2 6 5 

6 

4 0 Ci5tt®K*iB L/ Jill's y F. 

iii5^JS^®fiiife^ 1 ®^®±si;i(fiE^2 ®^®±® 
M:^n^it e.n^.i«:«^4 o »cia«®is*di t/«tii 

Fo 

nTv^sl»*a4 otria«®sg*aiu/*tji*'^y 

Fo 

10 j5fe$nTV'>5lt*]®4 Ot::SE«o96*fflL/'»^a*'^> 

Fo 

C^*3S5 6] B1IIB^JlK®BiIIBm2®S®tr@^S 

*:^4 0»ri5ie®^*£tiL/Stii*'Ny Fo 
[tt*«5 7] ^ielt/K«cffl®iE«icS?lJSn/c:ig* 
tBL/^tii^^'^ y F®E?lJft:-CS)-3-C, 

mfR^^&mmmzf^i)^ ■= t%%»< «8c®3tj!Rfc, 
^ 1 ® h s 2 ® SB =& *-r s ^jsi^^r *-r * y 7 X 

miRifm20mmo>o^t£< i:^®±tr^tte.nfc 

JlSSetJ'i^S h jK^'^ 7 ^ - (topography) «r* L, WIS 
fjS^Jg)S®«IfB^®®'>'&:< t-Sr-e®^®-;^^^ 
5<? ft:(r#*^nft:fIIS^Jl)Rrt®«JE7y1-f- + -«:Ji-5^ 
'^-y F®E?!lf*:o 

[if*^5 8] fJi5?feJi®'>'i< i: t 1 otiw— tr*^ 
5>/j:2)lt*:^5 7 irS®®iEliClE5IJSnfcig*m t/ 
e^tii^-^y F®E?Uf|c, 

tll*3S59] fliau--9'(i, ^^ftU-¥, jffi®^ 
3feifij^ft:U--9', Sil^^ig?ftS^*U-+f (VCSE 
L ; vertical cavity surface emitting laser) , 
U— 9'2tt/7 7-f A • U—tf ■5»*»P>SJ?Snit 
40 t®-eafe-2)i»*JS5 8C|2i?®jE«tfrK?!ISnfc^*a5 
t/«tii*'^y K®ie?lJ#:o 

(DBR : distributed Bragg reflector) 
IB 7" 9 X ^ > liti X -f ;^ I' J: 0 iB^ 3 n 2) sm^Jiii 
«r-&trfiiS^);JiS®ll3tU-¥ (VCSEL : vertical 
cavity surface enitting laser) %3t^^5 8 

CS«®iE5tl3g5iJSnfcK*tiit/Stji*'vy F® 
E^J#:o 

50 u, idiay^xtyiiilST'A-f ;^ttfriBm:^j^o±»-fi9: 



7 

Cit*«63] 1512*3 Ui'i'ti, Jfi^fft- K-eld 
IEJt4««)%tl:ii3S6 2 »ri2W©iEfli»r6?ij$nfclSE* 

Clt*^64] fllE^fe^ Ui'^'IJ, itmSH^*- K-Cfl 
E^t^r^JfeilS^JSe 2 Cl2ffi©IEJStrSI?iJSnfcS8* 

g^L, «iII2*iii:l^i:offlyt'Ee$nTVNSIt*3S6 2 

Ki2seoiE«»rSiRjsnfcSK*mL/$tja*'^-j' k© 

mL. S^IIe*®i:*3«S*^ffilJ^::Egsnxv^*tt:d^]S6 
2Jrl2ro0iE5|K:63?iJsnfc^i5»aiU/«ta*-^y K 

mf&(Ommi^m (feature) h tj: Slt^Jg 5 7 trl2«ffl 

[li*:^6 8] MI5^®#S(»i, /hS)i<tJ*(dimpl 
e), #^J^©?^ffiSi5, 5^^(rib), 1=1.6© < 
3g, .Xt;i^'Cf©5l® U fc3S*» c> S^*^ 6 ss? s n ^) , 

«rf2^JgK®fIfS^ 1 ©^B±tc©*.a;Cfe>h.i)i»*« 
5 7 C tarn © E«Ur S5)J S n gg* m t /• t ii* y 

K©E^Jfro 

mm^mmommm i ©^B±si/frf2Si 2 ©^®±© 

ia5:^(r^Ct 6HStt*^5 7 frB2®©iE5itr85iJSnfc 

Sn■rv^Sg|:^^]®5 7 Cs2«©iEfll»c:tt5lJ*njtS?*ffi 
[ii*S72] liri2=&rA*-f^ + -«, ;^"J y ht^C 

m^^Hx\^im:^m5 7 »wis«©iESitrs?!)sn!tK 

^JRK©mJEm 2 ©^SliH^ $ 

-A- • u>f •1r=S:Se>ti*-r*lt*3S5 7»::ffi«©iE5i 



(5) !^W2 0 0 1 - 2 9 1 2 6 5 

8 

fII2® 1 ©SSfi«ri24^#F»X|6j*»oTEBSn«ri5 

S2 ©^BfafllSfflH^^t U--9'©ai*fX(S]75^ -o TEB 

sn-ciso, fiie^JBKfi«ri2^si^^iiLT^ite>n 

/t7>'1-^ + -**t, mi2^IIKf*Wi2^iRK©iri2 
/fl »lRtJfm2©SM©'>J&:< i:t-:^®±fx^lte.n;fe 
^«Se<)nc^®h;}?^*'7 7^ - (topography) $r*L., SuiS 
^JRK©SufB» 1 ©S®fxAW-r ?.*f±«Ii2^JSK®liI 
I2«M®il>'5i:< fct>— :ftr-C©^®y7X* V • * - Ki: 
«5f^fflL, -^-nfxJiO, fiillS^M^^tU 
HfcfrfB^JSMrt©fIf2T/'?-^ + -Sr)iSiSjl31fc=Srii 

[SS:*«7 53 fiB^*JgS®»5tU— *f (VCSE 
L ; vertical cavity surface-enitting laser) TJ)-^ 
T, 

20 ^:fjW(0i^^-:f'7 y (DBR : distributed Br 

agg reflector) i:, 

i^ 1 © ^® i: 2 © ^® ^ *-r 5 ^Jgl^ «r * f 2) 7 X 

ffieU 1 ©S®fiil!BSil^*Jgt§txiSi*^-pTEB$iafiu 
12^2 ®^Mta«rfeSiEJtlig|ffi^)fe i'--9'©tii:t)tr(6i 

Ji)^©fJf2»i S.':/^2®^®©'>'^j:< i;4j-:^©±tx 
30 mi-fhyLtzmmmj:mcSh7f.^^y-< - (topography)^ 
B!Jf2^Jili©iII2^1 fflS®frAI*T?>3tfiltIf2 

^mm<omt&m^<0'>tj:< J:t-:^-c©^®-;^7X^y 
u--9'*^e>#*>nfcfii2^jRMrt©mT/^-f- + 
[^^©^i^i'-clii^] 

[0 0 0 n 

mmomr^mmi^wi *^wta, x-^'i2iji^efr 

ML, «pfr, sfeJiMrt©JSSl'ilT(subwave!ength)©::*: 

liJtjSjKsurfacepiasmon-enhanced optical transmiss 
ion) ^fijffl-rs, #f«fxi^v>;^;u-y-y h i:^^^tg=& 

*r**x-#'i2««Bffi©si*aiu/sta*x>'W 

[0 0 0 2] 

inm&mi Ebbesene>'v®*H!ferFS5.973.316-f-Wim 
S (#M¥ll-72607^iia) , Kiiiie>'s®*a#?F®6.0 
40.936-tMiBB# (!|#W2000-111851^i::^) , Ebbesen?> 
-^®*H#fl=m6. 052. ZZS^mm^ (i|$M¥ 11 -72607^ 
50 ikm . 1998^12^ 9 B fx ttJS$nfcEbbesene>®*B# 



9 

m) , ai;i999^1l^50txasS$nyS:KiiDP,(^*:S«RFtlP 

a3is#^mo9/435. 132^ (rn ^ c^i^f^^^a^^FrFffiSo 

imple) ab V^{if^ffiSI5c3[) J: o /jr^S^S^ (feature)) ^ 

[0 0 0 3] CD-ROM (3 V/N-i^' hx ^ ;^i5'-Sc<i?A 
mLUffi^^'J) ROfDVD (x>?^;Hfr;j-f^^ X 

a, rjyy'^iJ^ h;^j:i8:H-, .-K- x ^ ^tXjas^tt (n 



(6) «pM2 0 0 1 - 2 9 1 2 6 5 

iO 

[0 0 0 5] m^^mm\zmm^nx\^^m^^?L'^m 

<7>±tw rtf yh(pit)J UTx-t5^=feS8fr2»o 

^\z-i)'^U^i^t\^\^yX'k^m\.xm^'^^'^x:^m^i& 
10 Ui: tt::jt«»"CfT-5 0-e. mffifiEffl+c^ U-^f (CD 
-ROM^H(i>? =7 80 nm) c^lsIJfPH-^C d: 0 , 

mffiA^^tgJ^jrDVDT^^ (0. 65GB«:itX 

#-r^) ^2p(^CD-ROM<^)x--i?'c^i^8©^TOf-* 

20 V^^o 

[0 0 0 6] ::ne>c3r)K)S«:jg5B3f ^/c«i)t3ti. ^C7)J: 
iS5!73 0 0 nmOlf ^y hfi;&^^tgtr7:c^-e^)^"9o 

[0 0 0 7] ytT-^mmmi^;^<D/f-9(Dm 

jh^rj^-i'^-0^ik\:i^r>X(D^9m'^n. ) 50 

■Ci^^rr icd^-CSS Jc-pl^J^jrO, m±^y K$)SV>ti 
[0 0 0 8] 

515 0 ci: -5 T^cC * CO ^ ^ If r ^ r S e SI t i ®[ t V > 

50 ^i^m^itt. m^i2.^i>Z'S^^tj:m\^^iSi&<D{Kmtti 



11 

E. Betzig et al., "Near-Field Optics: Microsco 
py. Spectroscopy. and Surface Modif icatoin Beyond t 

he Diffraction Limit (igm»5fe^t»§l : m^U^^m 

TL^m^mm. iiyt^Rumm^m\ sc/ence. vol 

257. pp. 189-194 (1992^), IBiU G. A. Valaskovic e 
t al.. "Parameter Control. Characterization, and 0 
ptiinizatoin in the Fabrication of Optical Fiber Ne 
ar-Field Probes (^7 7 ^ >^N'ia^H^:/D-y<^)SiJgt- 
i3C:f ^^"p^^ 9 ')^-i/ByRUWiM 

it)\ Applied Optics. Vol. 34. No. 7. pp. 1215-122 
7 (1995^)#^o leSriiLT, ^^if^^^^^^T^ 

[0 0 0 9] U/c*^oT. ^V^tf y h:6^ffi«:tlA. U 

COO 1 03 *^w<z>a«;«. >^7X^>««-ciiffl$ 
coo 1 1] ^^^(^^(D^mt. ja«»*i^^*0gffl 

9^^}i^\^(Dm^\^\./mt7h^^^'^^?L^. %u 

^ -6 o 

CO 0 1 3] :^^^0^h\zm(D^ff^\t. «LV^««=S^ 
CO 0 1 4] '^^m(0'^h\Z^(D^mt. IE«ltrS^J$ 
CO 0 1 5] 

CSS^»i*T^5^c:i^(7)?l^] -WLmz.n7^\t. 
VfhixfzMmm^mMV^^^f^y ^ - (topography : 



(7) 1#Ba20 0 1 -29 1 26 5 

12 

^ c// ^ z^:: i^^iafS«flc/>> e ^ 4t> ^1 n^/g^rt ^9 r t - 

COO 1 6] cintc^unx. %tim.m.wm<D\Em\zmn^ 
±,\zm-ihinfznmtbtsimMv^-^'7y ^ -^^-Tho 

*l5tS«l#: 6 Hi?) ^ n ^JSK 0 r - ^ ^ - $r a 

COO 17] mMomm^^x^-^-Rvmrn^ 
n/csa*^^*r*SB:*ig^s«3feU'-¥ (vcse 

L : vertical cavity surface-emitting laser) 
CO 0 1 8] rc!)J:-5trLT. *»WtrJ:nff, :«:fe« 

ii^j^E-r^) <7)ffiffltrJ:0. ViicofflS 
^iiLT^^tCeiDission)^- K & -5 (col lectio 
gc ^ ai t ^ V ^ S t a ^ ffi M $ n ^ 3t i: Sc m 

50 HgiictOfe^Sn^o **MtwJ:«>Sg^ffiL/«ta 



(8) 

13 

Ebbesen et al. fl» : T. Thio et al.. "Surface-PIa 
smon Enhanced Transmission Through Hole Arrays inC 
r Films (iJ' n A^f^^tt '&?Lc[)ffi?iJ=Srffl^^®7'"^ ::C 
^ VltflSSiS)". Journal of the Optical Society of 
America B. Vol. 16, No. 10. pp. 1743-1748 (1999^) 
#R^o 10 

[0 0 19] 

CO 0 2 0] Ell (A) {i. ytmmmi^^<Dm^ii^R 

(Dmi^^Mmt. D VD]SLr/CD-R0M(Z)ci:^j!i3fe-r 

v'-^^mmr^ ( rst^^j ) Rxfx^tz^titBm 

[OO21]01 (A) tz^Tic^ttSt/Stii-^^y 

Ki 0 oti. ^^ggi o:sli;:?^^x^ yiiiiir-'MM X 

( rPE^J ) 2 0^ffl;iTV^So #iScKl 0 liSf $ U 
<li^7T>r AA-e>^c^;6^ ^iSKlOJi. 

(D^^m< fzisb0^M0i&(Dm^tpmi^^^^^-^j:':>X\^ 

fc(if^-i$^*^#ta*n*3feiBfi«ft:5otr. sis^mu 

K 1 0 O^aSl 2tr:foit^S®$rS/htlf '5ct'9ir5fe 
e> mH CD :^ JaJL T (subwave 1 eng th) ESI z ^:JL t:: M «^ ffi 

Lxm^^^^y h^^mm'r^fzisb\zm^L\^zt,x& 



001-291265 
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a/hPSKCfilA-So <aj;ijf, »»K«®0itS;{^^5OO 

;!>>e5 0nm^:iL(^tr»or^(*. gi*«teC^a-C$)^o 
[0 0 2 2] l,^(D^o\Z^ g!*aiU/«tii^^^y K 
1 0 ot^y^TT^ yii(ir>'NV;^2 o^^-g-tfo 

^ yliilir >^ 2 0 1 0 Offlffi 1 2 cr)±^r 

-oXm^mtsi)-. fe«>V>Ji^iBfS«tft:5 0;&-P)»iftKl 

0-^a!:^rfS]tr*;^«jitr*Mz;ij-7{)-^e>r. y^x^yJi*! 
T^yW;^2 0^ii^r^^(^^il®g^;*ct <t-'5o 7" 

O^^r-SW^ L< t*ffi-C&^^aiK2 2^%U> JIM 
L?^cr/N"-^-^-3 0<D^ft;&5f'/NW 

^tifz^ -i V9 jvm^^m-f^^'^^^mx.x^ t^t^D 

0) m^tjiEf3^'Mnw<7^ti^z^^^m\z^\^x. ) § 

mmr^it}^\z m?L\t. t^sk%t^hW^'R\zmt'^^ 
[0 0 2 3] ^mm22{zi,t. ±mm2 2<o2-D<D^m 

4 0;&5 5P>^rattP>nTV^'5 (2ocr>g®li. m^^l 
0 0)^^1 2 \zm^lr^m\(0^mt^ ^ic^^gtr^ 

[6]L3feietiiK#:5 otr®-r^m2cDS®-cfe^) o 
mjimMVif^i^'yy ^-AO\t^ ^mm2 20>2'o<Dm 
m0\^'rh:^>$)^\Mtmyj(D±izmi'f^zt^^x^^ 

1) ^. m^w^4o\t^m^io(Di^mi2\zmmr^. 
±mm2 2 (Dm 1 0mm±^z(D^Wii.^ ^ z t^m^ uv^ 
t^xbh.x\^^o mmi^tji^mhTfs^^y ^ -4 0 

ai{^^m.tj:mmt\:i^mm^^z) mm^w^tLx^ 
^ti^n-h±{f^ntz^mRif/^tz\tnLTifbntz 
mi^^^L. z<D^vtj:mm^mt^ mme^^^tx. 
rtj:t>hmm\zm*)m^ti^/^9->xh^x. &f^i 
Lx\^ho mm^^(Dmmmt. mm^Htz^^ytienYi 

anced light co\\ect\oTi)<D&^^^'&'t ^fzisb\zm^ 
"CfeO. mB^\ZEdB\zmmiiritz. Ebbesene>0*a 
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«FfFms® 09/208. 1 le^tr $ h n^imtrifiM sn-c v^ 

i7--7 7 ^ -4 O0^J(i. 1 (B) tr^-TctdJ^cf/h^T^c 
< IJ^ (dimple) fe^V>li*^?^a)5gaia5©iE:^*&^-SB?iJ 
■Cfe?);&>. fe^V^JiHl (C) \t^r^vU\tS.<on*b 

[0 1 (B) \Z7rst^^'] fe^V^^i^S 

/iEbbesene)0O*S#fffctlP^09/208J16^. Gruppe>0 
tu^§, H. F. Ghaeiai et al. "Surface Plasnions Enha 
nee Optical Transmission Through Subwavelength Hoi 

es i^^^&'R^^r^mm'f^:x^ymt%^m) \ 

Physical Review B. Vol. 58. No, 11. pp. 6779-6782 
(l998^)=S:#RSo ±ie©««J^«JJ^c^Wft3&:^S h 

CO 0 2 43 y^TT^ VliitiT-V<>r;^2 0rtCDTM'-^ 

(D) fi> LTfgPi?^©:;^ hj^t^^^f^r 
3 0 h ^ ^trl^.5c^Ai6^n/^^S:^f?^c7)^t> 
± If iE> n ^ V > If t T I f n 3g J^cC ^ Jl KB ^ 
Hh;i^i/v:7^ - 4 0 'Sr^'T St/ttT^ yifiliT-VNW 

© 1 cfcoi^titnf^. *siair:^u^;' ha#ortiBiio# 
is^K^-K^. it«ti$nfc»jgja=srt>/ce.-ro j. a. p 

orto et al., "Transmission Resonances on Metallic 
Gratings with Very Narrow Slits (^'SrtwSI^V^ 'J y 

^^JS»^±Ofi3S*S) Physical Revie 
w Letters. Vol. 83. No. 14. pp. 2845-2848 (1999 

[0 0 2 5] 0 1 (A) C^Tct -Ptw. ^'TX.h'S^^'^ 
\ttj:\^ibK y^X^yiiitixyW :^2 0©^JaK2 2© 
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^t>S^UV^o • U>f-^7 2 4ti. 

tt5L/«ta^^^/ K 1 0 0. 

-<:^20^. ^I5ffi«*5 OO^M-N^ffi^^^SS^t- 
Ml^r^Z t^zJ:K>. -/vX^ ylifiT-VW ^ 

mm\t. •/^x^yii*ixyw::^2o^^r^^si@^ 

1999^11^50 trmiS^ny^c:. Kime> <^)*S«F^aiS^09 

/435.i32^c, ^e>^::i^ffl^rs^^$nt:v^^o ^fc, a. 

Krishnan etal.. "Enhanced Light Transmission by R 
esonance Tunneling Through Subwavelength Holes (& 
fil^i^TPt^r^-r-S^RS h *J y^iZj:^mm^tirzd^ 
Sii) \ NEC Research Institute. Inc. Technical Re 
port. No. 99-152 (1999^)#Mo • 

mi^^(D^mLtj:\^ rm^] (r^cct:>t>a«eij^M) ^ 
CO 0 2 6] :^^m(Dm^mLymts^^^y k 1 0 0 

ti. ^3t^(light emitter)S.l/*^^(light collecto 
»$n^ cfc^tr. 51^ (emission)^- KRt/^^(colle 

ction)^- Kcos;^"eijf^-r^o t-^ci:*^t>. m^ttiLy 

(L/c;55-:>T3tl5fii^fr5 0«r»9Wr^) . K 

ii^-s^y K 1 0 o^^f'&^t^jaii. 

^yKiooti. myjco'E-h^'cm^izmmr^zt:^^-^ 

CO 02 7] m2\t. yt^mma^socom^mLiz^m 

60 '-9i)^mmitix\^^o z<Dmmm\z^\^x. 



TfeoT,^V^) ;&^bC!)^tti. ii«iiU>X2 1 0 ^ffiffl 
UT, e-A;;^:/'; y 5^ 2 2 Oa.t;7 7 A • 2 
SO^^LX. Kl 0 0<^)»K 

m^tl. ?^(rtr-AX7"U^y^ 2 2 0^iiilL^e)fra 
«(^mmu>'X2 4 O^aiit/c^tZ. «^fflt^2 5 0^3 

l-yX210. 230. 2 4 0^^BSf^r 
m^mL/m^ih^^y K 1 0 0<Z)E^Jfr^fieffl tx^ 

$>^\^\tmtj2^^H^o W. S. Oakley. "A Novel Digi 
tal Optical Tape Recorder (ffScOxi^ ^ 

Proceedings of the SPIE. Vol. 2604. p 
p. 256-262 (1996^)#Mo iK^ffi U/Stii^^ ^' K 

m+^mL<^mitr^o nmz\t. Nj^iK^mu/s 

m^^^mmz^z^eix (02#«s) p^izmi^r^ztx 
m) mm.xh^o ##^^1^. mn^mmi^o)m^ihL 

(Dtzi^i,zmm^n^W-±^y K(flyhead)ti. m^mm 

y K (contact slider magnetic head) ^rffiffl LTIK? 5 n 50 
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m(Dmm^^mt^:fj^(ommi)^isfix\^^o ae^ats 
mmL^otu^x:fsK>. zn\t'^a)^mo)iQ^^jEm 

SBS:C<!!)J:^irJE«iC»?iJ$ii^r fe«-e 
CO 0 2 9] m^l^L/m^S^^^y KcoE^Jftc^^ffl 

0. zcDmm^z\tniiii.x^^o ^^-^imtLxz^mmm 
^a-g- 5 n ^ So 1 i n e> * ai*rp»5. 646. 051 

[003 0] EI3 (A) li. ^-0iff^#ft^x/N;6^e>?^ 
^^n/^cSc^ai t/Stji^-^^y Kl 0 0(DZa)^vtj: 
i;5^7cE?iJft3 0 O^^To #iS8SlOti. ^^^Cti 

c7)lS$ht^. ^&^^it'LXmtsyt(D^M:0>(i^tj:< th 

m^m^mz^\,^x^jkn\x&^j:v\z. m&mtmmo 

mi^ mx\^^%) <Dr^<Dm^mo)m^zhi^^'t^o % 

^mi^m^m\z^\^x<i^^xh^^o^z^ %±\z 

=^,^ ')iyy ^f^WLVco^fz}^\z. C^#fr^x/N(7)±tr 

i^m-r^zizfi^-^mx^^o ^^\z^y^ ^)>^y i^t^mt-Y 
\z^in\t. ^(oi5m\z-^\^x\tm&(D'&\^^^xi>^v 

2-^mwi't^zh\t. m^)y^)\^x(Dmht^'^^%^fzh 

t-o ^Bfl$n/i#iSK«Sl 2<7)#^(^±tr. Sl*t< 
tiffi'e*>s^JSlK2 2*^^^*§v^^i::^/^•y ^$n. §1 

tiggv>-c. ±,^(o^o\zmm^f^mmv^^^^'7y 

Q^^r^^r)\zA^--y^-&n^o ##iS&gSlO<7) 
tto+'^t::. ^n^n. ^JSIS2 2^S:ii*rs^-(^)T 

•:/^X^yiii|ixVW X2 0^?^j5)cLTV>'5p ^y^X 

'tymm^j'^'^ 7.2o\t. ^n-^ni -:)c^>#is^gs 1 oir 

ffiafti6$nTV>^o 03 (A) ^r^V^TT/1-^ + - 

3 0JiR?gTab'5>cfcdf::^^nTV>-5;&^ ijaic^cfc-? 

KSi?lJft3 0 Oti, ^JgM2 2 0^35^ 
®i:-l-CD±JC?gfiR$n3'i:7'^X^>JSi|ixA-f ;^ 2 0 ^ 

%i-^sa^jftM3 1 o^'i'^Tv^^o e^j<*®3 i q\z 
*5V^T, :/^x^yii«if-VNM ;^ 2 oti, fflstr^ff-c 

mn\it <*m^\zm^'t^F e d i: PBiPi=gr fev^"CBeB$ 

3 0 0^{^ffif 1Sa:0*tf~A I 1. 

I 2 In^> E?IJ{*:F^CDggi^ffit/#Sia^'^*f 
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CO 0 3 1 ] g|3 (B) li. m&^l 0 0)1 -oO)-S,^m 
<z:fsif^. mS (A) (DM^thLym^i^^^-y FS,^} 

2 oratw<f feWCintervening material) ^ffiffi LT 
t<fcVNo K^tlSL/Sta^'Ny KE?IJ#3 0 0A^^tt 

• U>r-\'2 4*5#:Sf '5>«'&trti:t-A- • U>f -\'2 4 

C 0 0 3 2 ] 0 3 (A) ^tl/ (B) tr^-rig<^tii u/s 
D V D 0 cfc ^ 7^j:J|fi^<7)*f5ti^^* (7) H ^ y :^ e ^ ^ 

unx\t^ i^n^^j&Ltz'&myt\t'^nitzmzx2 /jm<o 
&^\ziotzr>xmtL. '&i§ytmm<Dmm^z^m&3^j:i^ 

ifffii^mo9/208ji6^#Mo M'jSi^ommwm 

(^JAl^/h$3^j:< K^Cdimple)) <7) i o*)§VNti2o0 

-f-co@B^jn^^tT. ii^goi/x^i/ti, s^J^v^K^^^ 
M1$» (roJ©^. 4oc!)^®!|#aijiE:^?ea)iI^^« 
^LTVN^) ;6^?>;^j:^, 2Sic:>i/i;i/tt, »:H«*;i5 
v>p^S®#jSr(7)i©^, 4oco^oi#Mti*t^)^±(i 

(/l = 6 3 5 nm) ;&^ P3?^0T/^-^ ^ 
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js^ 1^ par ^ ^JSK © ^ ffi ± K it e> n ;t ^® itsc 

t:LX<0^\^:&tj:<m^t.tii\zmm^tl^<DXi>iri\t, 
(6 00/n) [nm] i:^ t "Cfe^o ZZX. n 

::n^, jS^PSf'S) 2o(DP?j^<^T>'^-5^-\»-0rBlo[) 

1 998¥ 1 2>^ 9 a ffi 1^ ^ n Ebbesen 6 O g ffi 
09/208. lie^trlftWr^ck-ptw, T/N"~f--\'-;lr^?^cj:'5> 
«aj^J^6 3 5 nmRl/8 3 0 nmtr*tLTSSi:tw 

^^{Lf ^ r ^ ^tg -e ^ -5 o 
^(om^n^Lxf^mr^o z.fih<Dmmw-m^^\t. - 

10 0 3 Ali "^mWmmU lEI^l^O-^-T. {Ltziy^^ 

-2)0 ::ne>c7>«is<*:«igji. '^mwt^n^xhK>'hm(D 

ffi^STAItr^Sia^ (lgl4 0^Jt;i^tt^)ttf--A I 1 
^1/ l2t::J:0^t-ct-5j^c(:*) ^ftSf^^^^^^ 

VC SEL;6>e>03t) t^)^ LTii5V^;3^;^-y y h 
X^>JiM7^/NV;^2 0$:»tt^c:^CJ:»9. ±»i:l^ 
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m^m^^i^--^ (VCSEL : vertical cavity surf 
ace-emitting laser. UkT^m) c^S^JftTfe^^i^ 

zn\tmz^m'C$>^o S. Heislg et al.. -optic 
al Active Gallium Arsenide Cantilever Probes for C 
orabined Scanning Near-Field Optical Microscopy and 
Scanning Force Microscopy (^S-o-^Sjfi^&^^SlSS 

t^;^ yf- U/^-yn-y) Journal Vac. Sci. Tec 
hnology B. Vol. 18. No. 3 pp, 1134-1137 (2000); S. 
Heisig et al.. "Gallium Arsenide Probes for Scann 
ing Near-Field Probe Microscopy (jfeS£JfiSiF:^o — 
T^liJS^SfflC!);^*'; '>A t^7^n-y) Applied Phy 
sics A. Vol. 66. pp. S385-S390 (1998¥)^#R^o 

[0 0 3 5] -fiftteni*. Mmifxm(o^mi^(onmiK<D 

K. Iga. "Surface Emitting Laser (M^*U--»f) 
Electronics and Communications in Japan. Part 2. V 
oh. 82. No. 10, pp. 70-82 (1999^); K. Goto. " Pr 
oposal of Ultrahigh Density Optical Disk System Us 
ing a Vertical Cavi tySurface Laser Array i^MPiM 

^ficDti^) ". Japanese Journal of Applied Physic 
s. Vol. 37. Part 1. No. 4B. pp. 2274-2278 (1998 

Y, -J. Kim et ai.. "Fabrication ofMicro-Pyrara 
idai Probe Array with Aperture for Near-Field Opti 
cal MemoryApplication VAU^^^ }^^m(Dtzib(D 

• 7U^0Mff) Japanese Journal of Applied Phy 

sics. Vol. 39. Part 1. No. 3B, pp. 1538-1541 (2000 

(7)^Scr)^J»PigtwS^-r«»iSSi^ilT7/^-^-^-3 0% 



(12) iHFBS2 0 0 1 -2 9 1 2 65 

22 

:t?100mW> 7 T-f/N* • 3T(^)ii:g3^4 //m{i^H> 

^ V ^ t i fib 0 # iS K as ^ r ;6M 1 5fe Jffl I w r ^ r t:: ct 

m+-r ^ t:: t isEffl f ^ r ^ T t ^ o 
[0 0 3 7] 0 1 7!?M0 3tz^-rct-9tr. fe^SScDiSffl 

- % fFS L Par to V i 6 C J: 0 ^ $ n «^ ?ij ffi r ^ 
C^^TfeSo A. Partovi et al. "High-PowerLaser Li 
ght Source for Near-Field Optics and its Applicati 
on to High-Density Optical Data Storage 

<D^O)^m) \ Applied Physics Letters. Vol. 75. N 
30 0. 11. pp. 1515-1517 (1999^)^#P^o T^^-'^^—' 

t^t^m^n^o ZZX2\it. yt^ff^&&X$>^o H. 
A. Bethe. Physical Review. Vol. 66. Nos. 7 and 8. 
PP. 163-182 (1944^) ^#^o :^^m^Z<^n\t. ZO) 

mm'f^:x=e>mm^&m^mmt^zt\,z^*)^ 
40 m^t^ztib^simx^^o 

[0 0 3 8] 1215 ti. ^^^e2Rrjm:f3(omtim6 4 
ifZ^^M'^^ntzp^mm (^^ifx^) ^-^tr^ 
trs-:5VM:«fiS$nfcp-tf6 0'&«E(««jtr^-ro ai^7 

^i¥^tzi^\z. mtim.cDi^-'^tonm^zmmffot^mm 
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(Di^mtmmffotjimm h ^^^^ y ^ — ^^fe^-i^-^Cgra 

ting coupling)C/Si:T. i^--^(Di^^\:i^'^'t i> ^ r> 

Tctv>o u-ifli. ^tfiSSSS© 1 o;i»5iftSmT 

OtB^^T/'^-^^-v-^^-r^. (Ar. N2. CO2. H 

YAG (>f y h 'J '^A • r;V^-'>A • 
ZZ'C\tmtii3'fy\tm%M:ii^(.ZBLin iDediuin)<^®±t:: 

m^f^mr^ztTb^T^^o u-^\t. m^jmback Bi 

rror) *«'7 t ^ /N*t&-f-;&^ o T V^T i J; V^ 7 r >r U 

^n'^$>hzn^(Dmm(D^m^z:}$\^x\t. ^m\t. ^ib 
tzisb<D\^^'rMzhmmr^zti)^-^m-r^i>^o Ltzib^-o 

[0 0 3 9] :*:^^(^gE^m t/Sta^-^y FO/iJ6 

iZ)^LXz1i{^i,zmCi2^i5bbn^o ^^\z\^r>^r>mtl 
ffi}tj:j^m\t. 0 6 (A) ir^rSfi^t^^M^^U-^f 
(V C S E L ; vertical cavi ty surface enii tting las 
er) Xhho -^ffi}\Z\t. VCSEL^mm\t. 

Ga As/A 1 GeiAs^mSf)^^U^2'o0i^^':/'7 
y^'R^^ (DBR : distributed Bragg reflector) 
7 OlZ^om^^tl^o %7.}\^-^v 

y<r>'iim^^%'^it}b\z\% (0 6 (B) #^) > -m-^m 

7 Ui^' 2 2trti. iiSQ&^7^j:Sl!h;Ki/^7-f~4 0t;: 
ct 0 ffl ^ nyS:«:Sl^iLT(3!) iSS(35 r A- ^ - 3 0 7&*f^S 
(06 (B) . (C) #m) o VCSELCO^^'ft 

S)^o 0 6 (D) ti. €-ai:tJi::it*iSias^:6^:XT(^T>'N' 
- f- ^ - ^*-r S vififfi fV>v ^»it V C 

SEL^^Jftc7)¥M0^^1-o VCSELfp^<Z)r«^llH^ 
f^ESti. IIBStwttVCSELE^Jf*:C!)1--<-C0^iP 
^-•|^i;«S"Caif^L, #VCSELO!)SI:^[^OD^fe(Zo 
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^feK^t, K*tBL/«ta^^y KE^lJft (03# 

[004 0] ^'&(Dm'&x^mt^tz}^(onm-^Mzit 
1/ <^ IE * ^ ^ -c -5) r ^ ji ^ n * 1 3 (i ^ a T ^ o 

[004 1] 

V CDfflSf^ffl C J: 0 T z'^- ^ + - =Sr Jffi ^iSJS 

[0 1] (A) ^m\z^hntz'f^x=^ymm'fj^ 

U/S^ii^-^y KO»rS0 (iCi^-rttiEfiiJtcjBiR'Cti 
J^cVN) -efeSo (B) {i, 2|s:^WcDSc*fflU/Stii<^ 

Y\zMmfs.':r3X=^yn^y')%A 7.(D% 1 o:)?^^© 
¥®0-cfeo. -/"^X^ 7.ii. ^-oss 

5^? f^o (C) fi, *^^(^^^mL/S^^i^-^^y Ktr 
^^?^j:7^^ X^ ylilif-VW ;^ (Dm 2 (7)?^M(Z)¥S0T 

T>''?'-^^-^5^os^Tv^^/J^^7'J:< J3r<;^ (ji) o^n 
'L>0^^*-r^^® h ifscr^y < -=&*-r^o (d) 

^>it4ix/NV;^c903 0^fiSc;DTM0"C4>*?. t^^X 

[03] (A) ti. 2^S^^tl J: D^~CD/>xyN±t3^ / 
•J -J \zf^mi^fitzU^]hL/m^'^^^v 

i^o. ^^^iz^mmv^^titz. nmmr&^o (b 
\t. m^mcoi-ocomm^mLx^tims (a) 

n-^'n ti 7^ -7 X ^ y JiiS r / w ;^ 4 « A T V ^ ^ o 
5(? [05] mm-fy x^ymms.m^^t4^i\^r j^-i" 
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[06] (A) ti, ^^^^5 ^'KW^ (DBR : dist 
ributed Bragg reflector) J: OM^'&ntzPiM^^ 
5«£3RcDllil^tJigS5l^t U— y (V C S E L : ve 
rtical cavity surface emitting laser) ©tSfffiBI'CJ) 
5. (B) (±, 5^^WCJ:'5«lfiS$nfcSc^$n/iVC 
SEL©»T®BIt?feO, VC S E LttJiili^JiJS^filUT 
®T-'^-f- + -=Sr*-r*til**y7-«r*-r«>o (C) 
1216 (B) (D&S.$la/iVC S E LCD¥®0-e*) 
•5, ±gi5^JR^rtOiS?ftmT7A-f-t-Si;^S#® 
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tr^f. (D) », *:^i8tr J:0<»5RSnfc5Sca$iafc 
V C S E L0E5IJ*l^©TSa-Cfe-5. 

1 0 mwi^ 

1 2 iSS 

20 ^7X*VJt«rA-f X (PED) 

2 2 &JSIg 

2 4 it-ZN*- • ■\' 

30 rz-^-f^*- 
5 0 lets^ft: 

100 ^❖mt/'Stji^-^y K 
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